Valsartan, a widely prescribed anti-hypertensive drug which is belongs to BCS class IΙ. It shows absorption window in stomach area, which makes it a good candidate for gastro retentive dosage forms. The floating microspheres release the drug in the stomach and upper part gastrointestinal tract and thereby improve the bioavailability (25%). In the present study, nine formulation of valsartan were prepared as a gastroretentive floating microspheres by non aqueous solvent diffusion method using polymers such as ethyl cellulose (EC) and hydroxypropylmethylcellulose (HPMC K100M and HPMC K15M) in different concentration. The prepared microspheres were evaluated for different physicochemical tests such as characterization of drug polymer complex, particle size, percentage yield, percentage buoyancy, entrapment efficiency and in vitro release. The results of all the physicochemical tests of all formulations were found to be satisfactory. The formulation F6 is an optimized formulation. The FTIR confirmed the drug polymer complex. The average particle size of this formulation is 194.35µm, percent buoyancy were 90.15%, percent drug entrapment 94.25% and drug release up to 12 hrs is 89.64% shows better than other formulation. Developed formulation of floating microspheres can be used for prolonging its retention in the stomach for at least 12 hours, thereby improving bioavailability and patient compliance. The gastroretentive floating microspheres is a potential new delivery system for treatment of hypertension.
Introduction
Oral route has been the most popular and successfully used route for controlled delivery of drugs due to some reasons like convenience, ease of production, ease of administration and low cost of such system 1 . Gastroretentive drug delivery systems (GRDDS) are a topic of interest within pharmaceutical formulation development for more than 40 years. Gastro retentive drug delivery system is oral drug delivery system in which dosage form is designed in such manner which can retained in the stomach to give controlled and sustained release of drug.
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In another way gastroretentive drug delivery system is dosage form which enhances gastric residence time (GRT) and release drug without affecting the intrinsic rate of gastric emptying for several hours 2 . Several approaches have been proposed to retain the dosage forms in the stomach. Several techniques such as floating drug delivery system, low density systems, raft systems, mucoadhesive systems, high density systems, superporous hydrogels and magnetic systems have been employed. These methods include bioadhesive system, swelling system, expanding system, raft forming system, magnetic system, superporous hydrogels and floating system 3 .
Floating drug delivery system (FDDS) is low density systems that have sufficient buoyancy to float over the gastric content and remain buoy and in the stomach without affecting a gastric emptying rate for desire period of time. While the system is floating on gastric content, the drug is released slowly at desire rate from the system 4 . As in floating drug delivery formulation retain in stomach and increase residence time in stomach so it need to have a good fundamental understanding of the anatomic and physiological characteristics of the human stomach. Gastroretentive floating microspheres are drug delivery systems based on non-effervescent approach. Hollow microspheres are spherical shape particles and that particle core is empty 5, 6 .
Valsartan is antihypertensive drug belonging to the family angiotensin II type I receptor antagonist. It mainly used in treatment of cardiac conditions including hypertension, diabetic nephropathy and heart failure. Valsartan has short Biological half-life (6 hrs) and bioavailability (25%). Valsartan is having the pKa 4.7. It is largely present in unionized form in acidic pH. Thus valsartan well absorbed from the acidic pH of the stomach than the basic pH condition of intestine 7, 8 . Accurately weighed 10 mg of Valsartan was transferred to 100 ml of volumetric flask and volume was made up to the mark with 0.1 N HCL pH 1.2 to obtained strength of 100mcg/ml. This was further diluted to give the solutions of concentration 2-20 mcg/ml. these solutions were measured for absorbance on UV spectrophotometer, plotted against the concentration to give the standard calibration curve.
Materials and Methods

Materials
Method of Preparation
The floating microspheres of Valsartan were prepared by Non aqueous solvent diffusion method. Drug (Valsartan) and polymers (Ethyl Cellulose, HPMC K15M and HPMC K100M) were mixed in ethanol and dichloromethane (ratio 1:1) by using blending solvent e.g. Isopropyl alcohol. The prepared slurry was introduced slowly into 200ml of liquid paraffin while being stirred at 1000 rpm by mechanical stirrer (paddle type) for 2 hours at room temperature. To allow for solvent evaporate completely and the microspheres were collected by filtration. For removal of oil the collected floating microspheres repeatedly washed with petroleum ether. The collected microspheres were dried for 2 h at room temperature 9, 10 . Formulation batches of drug and polymer were shown in the table 1.
Evaluation Of Gastroretentive Floating Microspheres Confirmation of drug: polymer complex 11
Confirmation of Drug: polymer complex was done using Fourier transform infra red (FTIR) studies. FTIR Studies: drug-polymer complex formation was confirmed by FTIR studies. The IR spectrum of valsartan loaded microspheres was determined. In spectra observed functional groups. Sample preparation involved mixing of the sample with potassium bromide (KBr), triturating in glass mortal and finally placing in sample holder. Using KBr pellets as a blank sample were scanned over frequency range of 4000-400 cm 1 .
Particle size analysis 12
Determination of average particle size of floating microspheres of valsartan was carried by Motic microscope. A small quantity 50-100 number of microspheres were spread on clean glass slide and average particle size was determined in each batch.
Micromeritic properties of microspheres
The floating microspheres are characterized by their micromeritic properties such as bulk density, compressibility index, Hausner's ratio and angle of repose.
Percentage yield of microsphere 12,13
Percentage of practically found gastroretentive floating microspheres of valsartan is calculated to know about percentage yield or methods efficiency used in formulation, thus it helps in selection of appropriate method of production. Microspheres were completely dried in an oven and maintained at 37 0 C for 24 hrs and then weight. Practical yield was calculated as the weight of microspheres recovered from each batch in relation to sum of starting material. The percentage yield of prepared floating microspheres of valsartan was determined by using the formula.
Percentage buoyancy 14, 15
Floating microspheres were dispersed in 900ml of 0.1N hydrochloric acid solution (pH 1.2) containing tween 80 (0.01 W/V %) / tween 20 (0.02 W/V %) to simulate gastric fluid at 37 0 . The mixture was stirred with a paddle at 100 rpm and after 12 hr, the layer of buoyant microspheres (W f ) was pipette and separated by filtration simultaneously sinking microspheres (W s ) was also separated. Both The various batches of the floating microspheres of valsartan were subjected to estimation of drug content. 80 mg of drug equivalent floating microspheres from all batches were accurately weight and crushed. The powdered of microspheres were dissolved in ethanol (5 ml) in volumetric flask (100 ml) and made the volume with 0.1 N HCL. Then solution filtered through Whatmann filter paper. After filtration, the sample was observed in UV spectrophotometer and the absorbance was measured at 249 nm 0.1 N HCL as a blank. The percentage drug entrapment was calculated as follows.
In vitro dissolution study 18, 19 In vitro dissolution study was performed dissolution apparatus USP dissolution tester. Accurately weighed microspheres equivalent to 80 mg of valsartan were taken in gelatin capsule and placed in dissolution jar. Dissolution study was carried out in 900 mi (pH 1.2) 0.1 N HCL at 100 rpm at temp 37 0 C ± 0.5 0 C. The sample was withdrawn with 1 hr intervals up to 12 hours. The Aliquots were withdrawn and the same volume of fresh medium was refilled for the maintenance of sink condition. The withdrawn samples were filtered absorbance was measured. Drug concentration in the sample was determined from the standard calibration curve.
Release kinetics 19
In order to establish the mechanism of drug release the in-vitro drug release data was fitted to four popular exponential equations (zero order, first order, Higuchi and Kosermeyer Peppas)
Results and Discussion
Preformulation study: In Preformulation study, Valsartan was identified by performing official identification tests as per I.P& U.S.P. Model drug was characterized such as color, odor, appearance and melting point. The results are presented ( Table 2 ). The estimation of valsartan was carried out by Waters UV spectrophotometer at λ max 258 nm using 0.1 N HCL as solvent (table 3) and UV spectra and absorbance curve shown in figure 1 and 2 respectively, which had a good reproducibility and this method was used in the entire study. The FTIR (figure 3) and DSC ( figure 6, 7) ) spectra of pure valsartan were presented. The FTIR spectra revealed that, there was no interaction between polymers and valsartan. The polymers were compatible with the valsartan.
Evaluation of floating microspheres of Valsartan:
An attempt was made to prepare floating microspheres of valsartan by non aqueous solvent diffusion techniques using polymers like HPMC K15M, HPMC K100M and EC achieve an oral controlled release of the valsartan. In the present study nine formulations were formulated by using HPMC K15M, HPMC K100M and EC in various proportions. All the formulations were subjected to evaluation. FTIR, Motic microscopy, particle size, percentage yield, percentage drug entrapment, buoyancy time, in vitro dissolution study and release kinetics had shown satisfactory results. FTIR spectra were obtained for Valsartan pure drug, physical mixture of Valsartan and polymer and Valsartan floating microspheres (figure 3, 4, 5) were presented in the figure, the characteristic peaks of the Valsartan were compared with the obtained formulation. The principle peaks for the formulation were almost similar to that of drug.
Determination of Average Particle Size:
The size and shape analyses of floating microspheres, studied by Motic Microscopy, show differences among floating microspheres based on the same polymer but with different concentrations. The floating microspheres exhibited spherical shape and smooth surface. The results showed that the drug/polymer ratio affected the morphological characteristics of the floating microspheres extensively. Average particle size of each batch is shown in Table 4 and microphotographs are shown figure 8.
Determination of Percentage Buoyancy (%):
The microspheres floated for prolonged time over the surface of the dissolution medium without any apparent gelation. As the polymer concentration increases the buoyancy time increases. Percentage buoyancy of the floating microspheres was in the range 59.34% to 81.12% after 12 hrs ( 
Micromeritic properties:
All the formulations showed angle of repose value within the range of 20° to 30° (n=3), Bulk and Tapped densities showed good packability of floating microspheres. Carr's index ranges from 5% to 15 %. Hausner's ratio was ranging from 1.037 to 1.143 i.e. all the formulation showed that they had good flow properties. (Table 5 ) In Vitro Drug Release Study: The in vitro performance of Valsartan gastroretentive floating microspheres showed prolonged and controlled release of drug. The drug release of floating microspheres was in the range 84.64% to 95.60%. The result of in vitro dissolution studies shows controlled manner as the polymer concentration increases the drug release from the floating microspheres decreases. The 95.60% drug release in 12 hrs of F7 batch and 84.64% release were found in F3 batch. The in vitro dissolution data described in Table 6 and 7 and percent cumulative drug release profile was shown in Figure 9 .
Determination of Release Kinetics:
The plots of cumulative percentage drug release V/s. time, cumulative percent drug retained V/s. root time, log cumulative percent drug retained V/s. time and log cumulative percent drug release V/s. log time were drown and represented graphically as shown in figure respectively. The slopes and the regression coefficient of determinations (r 2 ) were listed in table 8. The coefficient of determination indicates that the release data best fitted with zero order kinetics. Higuchi equation explains the diffusion controlled release mechanism (figure 10, 11, 12, 13) Selection of optimized batch: Formulation F6 shows all evaluation parameters were found in a standard range. Hence, the formulation batch F6 is optimized batch. In batch F6 used Ethyl cellulose 150 mg, HPMC K15M 100 mg and HPMC K15M 50 mg. Particle size of F6 is 191.17 ± 1.98, percentage yield 92.19%, drug entrapment 94.12 ± 0.04% and drug release 89.64% in 12 hrs in dissolution study. So F6 is selected as optimized batch from nine batches of floating microspheres of Valsartan.
Stability study of optimized formulation:
The stability studies of optimum formulation F6 revealed that no significant changes in the physical parameters when stored at temperature and humidity conditions of 40 0 C/ 75% RH and at room temperature. No significant changes physical morphology and %cumulative drug release after 12 hours was observed over a period of two month, as shown in Table 9 Conclusion
In present work, gastroretentive floating microspheres of valsartan were prepared successfully by non aqueous solvent diffusion method using different concentration and combination of polymers like HPMC K15M, HPMC K100M and ethyl cellulose. Preformulation studies like melting point, solubility and analysis of were complied with standards. The FTIR spectra revealed that, there was no interaction between valsartan and polymers. All the polymers used were compatible with the pure drug. The percent yield of all floating microspheres formulation was more than 60% suggesting that the methods used for formulation was effective. The average particle size of microspheres was in the range of 157.21-348.35µm. From the results it can be conclude that there was a proper distribution of valsartan in the floating microspheres. The percent buoyancy was more than 70% after 12 hours indicated satisfactory performance of prolonged formulations. The coefficient of determination indicates that the release data was best fitted with zero order kinetics. From the study it is evident that promising controlled release floating microspheres of valsartan may be developed by Non aqueous solvent diffusion techniques by using polymers like HPMC K100M, HPMC K15M and Ethyl Cellulose. ********
